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COMPLETE SPEaFICATION 

Improvements in or relating to the Manufacture of 
Pneumatic Tyres 

porting a breaker or tread or both in a posi- boiT se^rS'^^vTth^ Thf ^ ^ 
ticn symmetrically surroundin- the carcass 'o thV^frrm of ° ^ carrying means in 

25 that the carcass fs shaped IntS coLacr^er;! whic^X broker TSLh"!? I ^'^"^ 
wh d:= breaker being accurately positionk ^cl^icaJ; ^SttldV^ttil 'L^; 
nJ^ln ^-^"'!'' 'y^f'^^y with res- supported by Lsha^Lgunh * ^^"^ 
c'a^s? *^ "'^^ «ne of the The shapin . nnit ^t^rcomprise an inflat- 

According to the invention, a mediod for tn th-^oH '^'^P^^g™ secured at its ends 

?h?S*Su5£SalTirV°v^S . 2?. pef«*ly comprise. 75 
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annulus may be mounted on a framework 
which is movable axially with respect to the 
drum and the shaping unit. 

Preferably, a collapsible drum is located, 
5 ccax^ially with the shaping unit, for building 
or supporting a breaker or a tread or both 
to b£ subsequently transferred to the shaping 
unit by the carrying means. 

Various embodiments of the invention will 
IC now be described with reference to the accom- 
panying drawings, in which: — 

Figure 1 is a side view of apparatus for 
assembling parts of ^nd shaping ■ pneumatic 
tyres, shown partly in cross-section i.e. along 
15 the line I— I of Figure 2 and with certain 
features omitted for darity. 

Figure 2 is an end view of the apparatus 
shown in Figure 1; 

Figure 3 is a cross-sectional viev/ of part 
20 of a carrying ring shown in Figures 1 and 2 
together with an auxiliary carrying ring; 

Fi<Tire 4 is an axial cross-sectional view 
of a^part of a modified construction incor- 
porating an annular bead-sealing tube. 
25 Figures 5a, 5b, 5c, 5d, 5e, and 5f are dia- 
grams showing the sequence of operations 
of the apparatus shown in Figures 1 and 
2* 

* Figures 6a, 6b, 6cj 6d, 6e and 6/ are dia- 
30 grams showing the sequence of operations of 
the apparatus shown 'in Figures 1^ and 2 
together with that shown in Figure 3. 

The machine shown in Figures 1 smd 2 
comprises a machine frame 1 which carries in 
35 bearings 2 and 3 a rotatable tubular shaft 4. 
The shaft 4 is drivable by means of an electric 
motor and a chain drive (not illustrated) con- 
nected to a sprocket 4a attached to the shaft 
4. 

40 The shaft 4 is provided with a flange 5 
to which is bolted a second flange 6 attached 
to a tubular shaft 7 which forms a rotatable 
supporting shaft for a shaping unit 8. 

The shaping unit 8 comprises a pair of 

45 bead supporting members 9 and 10 carried 
on end ^ates 11 and 12 respectively, a cylin- 
drical rubber diaphragm 13 being air-ughtly 
secured at its ends to the end plates 11 
and 12. The bead supporting member 10 

50 is detachably secured to the end plate 12 
by meaiis of bavonet studs 12a fixed m the 
end plate 12 and a flange 10a attached to the 
member 10 which is provided with slots IQb 
for engagement widi the studs 12a (see Figure 

55 2). . « 

The di^hragm 13 is mflatable via an 
inflation valve (not shown), the end plates 
11 and 12 being simultaneously movable to- 
gether or apart by equal amounts v/ith res- 
60 pect to the mid-drcumferential plane of sym- 
metry (indicated by centre line X— X) of the 
shaping unit by hydraulic means with use oi 
the following apparatus: — 

The end plate 11 is mounted on a sleeve 
65 14 which is coaxial with the shaft 7 and 



axially slidable on bearings 15 and 16 fixed 
to the shaft 7, the bearing 16 being provided 
with a sealing rmg 17. The sleeve 14 ex- 
tends beyond the bearing 16 and has a flange 
18 provided v;ith a sealing ring 19 attached 70 
to its end to form a fluid-tight annular 
chamber 20 between the bearing 16 and the 
flange 18. The chamber 20 is provided with 
an aperture 21 in the wall of the tubular 
shaft' 7 to which is connected a flexible pipe 75 
22. 

*^The end plate 12 is supported on a cylin^ 
drical member 23 carried on a plate 24 
attached to a shaft 25 by a bush 26 fixed to 
the plate 24 and attached to the shaft 25 80 
by means of a key 27 and a clamping ring 28 
in screw-threaded engagement widi the shaft 
25 A sealing ring 29 is provided between 
the shaft 25 and the bush 26. The shaft 25 
is suoported coaxially within the shaft 7 85 
by a bearing 30 carried in an end plate 31 
attached to the shaft 7, and by a bearing 

32 attached to tiie flange 5. The bearings 
30 and 32 are provided with sealing rings 

33 and 34 respectively. ^ 
A piston 35^ slidable axially within the 

shaft 4 and in fluid-tight engagement tfacre- 
v/ithj is attached to the end 25a of the shaft 
25. A passageway 36 drilled in the piston 
communicates with an annular fluid tight 95 
chamber 37 formed between die piston 35; 
the shaft 4 and the flange 5. The chamber 
37 is connected, via a hole 38 drilled through 
the bearing 32 and the flexible pipe 22 to the 
chamber 20 described above. The passageway 100 
3'6 is also connected by a coupling 39 to an 
end cf a flexible pipe 40 which is connected 
at its other end to a rotatable gland 41 , 
attached to the shaft 4. Member 42 is the 
non-rotatable element of the gland. The 105 
gland 41 is also provided with a pipe (not 
illusnrated) connected to the cylinder 43 , 
formed by the interior of the shaft 4, closed 
at one end by the piston 35 and at the odier 
end by the gland 41. A valve <not illustrated) 110 
is provided for supplying fluid under pressure 
eidier to the pipe 40 or to the cylinder 43 via 
the gland 41. 

In Figure 1, the bead supporting members 
9 and 10 shown spaced-apart from one 115 
another to their maximum- extent. When 
fluid under pressure is supplied via the pipe 
40 to the diambers 37 and 20, the pressure 
within the chamber 20 acts to move the 
sleeve 14 (carrying the end i^ce 11) to the 120 
right (as seen in Figure 1> and the pressure 
v/ithin the chamber 37 acts to move the shaft 
25 (carrying the end plate 12) to the left. 

In order to ensure that the bead supporting 
members 9 and 10 are moved together by 125 
equal amounts by the apparatus just described, 
a pair of rack and pinion mechanisms 44, in 
diametrically opposed positions relative to the 
axis of the shaping unit, are j^ovided within 
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the shaft 7 to couple the end plates together 
positively. 

Each rack and pinion mechanism 44 (only 
one of which is shown in Figure 1> com- 

^ prises a pinion 45 rotatably supported by a 
bracket 46 attcched to the shaft 7, A rack 
47 IS attached t< the sleeve 14 by a bracket 48 
extending through a slot in shaft 7 and extends 
axially of the shaping unit 8, meshing widi 

10 the pinion 45. A rack 49 is fixed to the 
shaft 25 and also extends axiaUy of the shaping 
unit, meshing widi the pim'on 45. 

In order to move the bead supporting mem- 
bers 9 and 10 apart, fluid under pressure may 

13 oe admitted, via the valve provided, to the 

^^J"n1fl ^"^^ chambers 37 

«id 20 being simultaneously allowed to escape, 
ine piston 35 is thus forced to the right as 
9n ^' carrying with it the shaft 

Z5 and hence the supporting member 10. 
Mmultaneousl}', the supporting member 9 is 
automaticaUy moved to the left by the action 
ot the two rack and pinion mechanisms 44 

In order to limit the extent to which the 
supporting members 9 and 10 may be moved 
together, thre^ adjustable stops are provided 
for engagement with the flange 18 attached 
^""^ c/^^^^^''^ stops comprismg steel 

30 ? 1^"^^'/ spaced-apart on a common 

30 pitch circle, the rods 50 being in screw- 
threaded engagement with screw-threaded 
holes 51 in the plate 24. The rods 50 are 
provided with hexagonal ends 50h and lock- 
nuts 50c and are adjustable so that their ends 
^5 50a are in a predetermined axial position rela- • 
tive to the shaping unit. Stops (not illu- 
strat«I) are also provided to limit the extent 
to which the supporting membei^ 9 and 10 
may be moved apart. 
40 A collapsible rotatable drum 52 is mounted 
on the machine frame 1 coaxially with the 
shaping unit 8. The drum 52 comprises a 
cyhndncal body portion 53 attached by means 
of a flange 54 to ^ rigid annular supporting 
45 plate 55 fixed to the machine frame 1 A 
rotatable annular member 56 is supported on 
bearings 57 and 58 on the body portion 53 
and 13 drivable by means of a gear ring 59 
attached to the annulus 56 and engageable by 
50 a pinion attached to the shaft of an electric 
motor (neither of which are illustrated) A 
pair of side plates 60 and 61 are fixed oAe to 
each side of the annulus 56 to locate axially 
an inflatable annular -bag 62 surrounded bv 
55 a plurahty of segments 63, the segments 63 
formmg a substantially continuous cylindrical 
surface in the deflated state of the bag 62 
The bag 62 is inflatable via an inflation valve 
(not shown) to move the segments 63 radially 
60 outwardly of tht: drum 52 from, the collapsed 
position shown in Figure 1 to a position in 
which they contact stops 60a and 61c formed 
m the side plates 60 and 61 respectively A 
thick rubber annulus 64 is provided to sur- 
65 round the segments 63 and form a smooth un- 



broken surface in both the coUapsed and the 
expanded staces of the drum 52. 

A pair of parallel rails ^65 and 66, one on 
eacii side of the machine frame 1 and both 
rails being parallel to the axis of the shaping 70 
o^^oii' ^^/i^^apsible drum, is provided for 
Irrl^ 2^ovab.y supporting a pair of frame- 
works 67 on which a carrying ring 68 is 
fixed Each framework 67 cairies Wee'groov^ 
wheels 69, 70, 71, the wheels 69 funnmg 75 
on the lower surfaces of the rails 65 and 66 
and the wheels 70 and 71 running on the upper 
sunaces of the rails so that die frameworks 
^L^^'^ along the rails without 

danger of tilting the carrying ring 68. 80 

A linkage 72 is provided for moving the 
tojnewoiks 67 and thus die carrying ring 
68 from a position in which the carrying rini 
IS disposed around the collapsible drum 52 to 
a position in which the ring 68 is disposed 85 
around the shspmg unit 8. The linkage 72 
comprises links 73 and 74, the link 73 being 

adjustably fixed to the rafl 65, and the link 
IXt^^^ ^f:^}^- ^^^^^^^^ 90 

7^ ^^J.^"^ ^ P^^^^ The links 

/:J and 74 are pivotally connected together 

7^ ^ pxovided with a handle 

/o. 1 he link 74 is formed from two parallel 
horizontally spaced-apart members 74b (only 95 
one of whidi is seen in the side view shown 
m Figure 1) The link 73 is provided widi 
a turn buckle 77 and locknuts 78 and 79 
for adjustmg its length. 

The operation of the linkage 72 to move 100 
the frameworks 67 and carrying ring ^8 is 
effected by rotating the link 73 atout the 
pivot 73a in an anticlock\vise direction as seen 
in Figure 1, through 150°, the members 74b 
forming the link 74, lying one on each side 105 
cf the link 73 in the final position of the 
hnkage 72 The linkage 72 is set by adjust- 
ment of the position of the bracket 75 and 
by adjustment of the tumbuckle 77 so that the 
two po|itionsoe the linkage correspond to posi- HO 
tions of the carrying ring 68 in which the ring 
68 IS disposea symmetrically about the centre 
;!f^T7- ?^ shaping unit 8, as shown 
m l^igure 1, and symmetrically about the 
centre hne Y-Y of the drum 52. Thus Se 115 
linkage 72 serves to accurately locate the 
carrying rmg 68 in predeternaned axiaUy. 
spaced-apart positions, i.e. symmetrical vdth 
centre hnes X— X and Y— Y. 

The carrying ring 68 comprises a rigid 120 
cylmckical annulus 80 strengthened by radiSy 
extending flanges 81 and 82. On its iime^ 
surface, tbe annulus 80 carries a ruibiber dia- 
phragm 83 air-tighdy attached to the annulus 
80 by side porticns 83^ and 83& of the dia- 125 
phragm which are folded around the ed^es of 
the annulus and secured to its outer sSrface 
by metal bands 84 and 85 fixed tightly around 
the circumference of the annulus 80 
The diaphragm 83 is inflateble via an 130 
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inflation valve (not shown). A handle 86 is 
attached to the annulus 80 to assist axial 
movement thereof by the linkage 72. 

The flange 62 carries six bayonet studs 87> 
secured to the flange 82 by integral screw- 
threaded portions 87fl and nuts 88 (see Figure 
3), fixed in equally-spaced positions around 
the ring 68. Figure 3 illustrates the use of 
the studs 87 yo support an auxihary carrying 
ring 89 having a diaphragm 89a similar to 
the diaphragm 83. The ring 89 is of similar 
construction to the ring 68, except that it is 
of smaller diameter and carries six brackets 
90 having bayonet slots 91 for engagement 
widi the studs 87 on the ring 68. This arrange- 
ment enables the auxiliary ring 89 to be held 
rigidly within the ring 68 and thus sup- 
ported to accurately synametrically surround 
either the centre line X— X of the shapmg 
um't 8 or the centre line Y— Y of the drum 

^\he machine shown in Figures 1—3 also 
comprises the following ancillary apparatus 
{see Figure 2): — , j. 

A tread strip supplier 92 is located adja- 
cent the collapsible drum 52 so that an un- 
vulcanised tread strip may be supplied thcrehy 
to a built-up breaker supported on the drum. 
The tread strip supplier comprises a roller 
conveyor 93 having freely rotatable conveyor 
roUers 94 and a larger diameter roller 95 
for pressing a tread strip into contact wifh 
a breaker supported on the drum 52. The 
conveyor 93 is attached by a pivot 96 to a 
bracket 97 fixed to the machine frame 1, 
and the roller 95 is movable towards the drmn 
52 by pivotal movanent of the conveyor 93 
about the pivot 96, this movement being 
produced by the use of a pneumatic piston 
and cylinder 98 attached to the conveyor 
by a pivot 99 and by a pivot lOD to a 
support 101 fixed to the bracket 97. 

Pairs of tread and sidewall stitches 102 and 
103 are located adjacent to the shaping unit 
8 on a supporting framework 104. The 
stitchers 102 and 103 (only one of which 
is shown, in each case, in Figure 2) are oper- 
able to consolidate tread and sidewalls of a 
built-up tyre on the shaping unit 8. 

One modification which may be made to 
the shaping unit 8 is illustrated in Figure 4. 
In tdace of the cylindrical rubber diaphragm 
13, a pmr of bead supports 105 is provided, 
eadi bead support 105 having an inflatable 
annular bag 106 supported on a flange 107 hav- 
ing a smaller radius ^an the bead seating por- 
tion 108 of the tead support 105. The annular 
bag 106 is secured to a portion 109 oi.the 
flange 107 bv an adhesive, and is provided 
with an inflanon pipe 110. When a tyre 
carcass is placed on the shaping umt with its 
beads in engagement with the seats 108, the 
ba<rs 106 are inflated to engage and form a 
fluid-tight seal with the iiuier surface of the 
•bead region of the carcass and thus mflation 



of the shaping unit is enabled to take placb 
without the provision of a rubber diaphragm. 

One method of operation cf the machine 
illustrated in Fig^arcs 1 ^nd 2 is illustrated 
diagrammatically in Figures 5a, 5b, 5c, 5d, 5e 
and 5/, 

Figure 5a shows a tyre carcass 111 in posi- 
tion on the shaping unit 8, its beads 112 
and 113 being supported by the bead support- 
ing members 9 and 10 respecdvely, the dia- 
phragm 13 being deflated and the members 
9 and 10 at their maximum distance apart. 
A breaker 114 comprising two layers 115 and 

116 of rubberised parallel steel cord fabric 
is built on the drum 52, in the expanded 
state of the drum, by laying strips of said 
fabric one at a time on the drum and rotating 
the drum to take up each strip. A tread 

117 is similarly applied to the drum, super- 
imposed on the breaker 114. The carrying 
ring 68 is th^n moved by the linkage 72 to 
the position shown in Figure 5a. 

The diaphragm 83 attached to the carrier 
ring 68 is then inflated (see Figure 5b) to 
<rrip the tread and breaker assembly on the 
drum 52. The drum 52 is then collapsed, 
leaving the breaker and tread assembly sup- 
ported in the carrier ring 68. 

The carrier ring -68 is then moved to posi- 
tion the breaker and tread assembly sym- 
metrically around the centre line X — X of 
the shaping unit 8 (see Figure 5c). 

The shaping unit 8 is then inflated to force 
the diaphragm 13 radially outwardly and thus 
to shape the carcass 111 into the breaker and 
tread assembly. At the same time, fluid pres- 
sure is applied to the chambers 20 and 37 
to force the bead supporting members 9 and 
10 together, the rack ftnd pinion mechanisms 
44 ensuring that the members 9 and 10 move 
by equal amounts towards the centre line 
X— X (see Figure 5d}, The diaphragm 83 
is now deflated and the carrier ring 68 is 
moved away from tiie shaping imit 8 (see 
Figure 5e), The tread and sidewall stitches 
are tiien operated, the shajnng unit 8 being 
rotated by the rotatable shaft 7, to consolidate 
the read and sidewalls of the tyre. 

The inflation pressure is now released from 
the interior of the shaping unit 8 and the 
supporting members 9 and 10 are simul- 
taneously moved apart and the diaphragm 13 
extracted from the tyre (see Figure 5/) by 
releasing the fluid pressure from the chambers 
20 and 37 and applying fluid pressure to the 
cylinder 43. The piston 35 is thus forced 
back to the position shown in Figure 1, ^e 
supporting member 10 being carried outwardly 
by the shaft 25 and the supporting member 
9 being correspondingly moved by the action 
of the rack and pinion mechanism 44. 

The shaped tyre may now be removed for 
vulcanisation by removal of the detachable 
bead support 10. ^ 

The operations described above for building 
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a two-layer breaker on the collapsible drum 
are also applicable to the building of breakers 
having one layer^ or three or more layers. In 
the case of a three-layer breaker in which the 
5 innermost layer has cords disposed at a high 
angle (e.g. 60^' to 90^) to a circumferential 
line of the breaker, and in which the other 
layers have cords disposed at low angles (e.g. 
JQO) to said cijximiferential line, ic has been 
10 found to be aclvantageous to build the inner- 
most layer on the drum in the collapsed state 
thereof and subsequently to expand the drum 
before adding the other layers. This pro- 
cedure ensures that the innermost layer is held 
15 firmly by the drum and is not distorted during 
the application of the overlying layers. 

An alternati\?e method of operation of the 
apparatus shown in Figures 1 and 2, and 
using the auxiliary carrier ring 89, shown in 
20 Figure 3, is illustrated in Figures 6a, 6b, 6c, 
6dj 6e and 6/. 

The auxiliary carrier ring 89 is placed 
on a horizontal surface 119 widi its diaphragm 
S9a deflated and a breaker layer 118 is placed 
25 mside the diaphragm. The diaphragm- S9a 
is dien mflated to grip the layer 118, as shown 
m Figure Sa, The layer 118 may be of the 
form described in the specification of our 
co-pending Uiiited Kingdom Patent Applica- 
. 30 lion No. 29912/57 (Patent No. 594,706) or 
may be of the form described in the spedfica- 
o^an?^. United Kingdom Patent No. 

b08,341, the auxiliary carrier ring 89 being 
particularly useful in manipulating lareakers of 
35 these forms. 

A carcass 12C is fitted to the shaping unit 
8 as described in the case of the method 
illustrated in Figures 5a, 5h, 5c, 5d, 5e and 
5f, and a layer 121 of rubberised paraUel- 
40 cord fabric, the cords of die layer makino^ a 
large angle, c.g. 60^—90°, with a circum- 
feren^tial line the layer, is built on the 
collapsed drum 52 (see Figure 6b) The 
auxiliary carrying ring 89 is then fitted in 
45 posmon within the earring ring 68 by the 
bayonet studs 87 and slots 91 described above. 

The two carrier rings are then moved to 
a position symmetrically surrounding the drum 
52 (see Figure 6c) and the drum is expanded 
50 to press the bieaker layer 121 into contact with 
the layer 118 carried by the carrier ring 89 
The diaphragm 89a is then deflated and the 
carrier rings moved away from the drum 52. 
The ring 89 is then removed from the ring 
55 68, and a tread 122 is applied to the breakers 
121 and 11* on the drum 52 (see Figure 6d). 

The carrier ring 68 is nov/ moved back 
anto position around the drum 52 to pick 
up the completed breaker and tread assembly 
00 by mflating thrr diaphragm 83 and collapsing 
the drum 52 (sec Figure 6e). 

The carrier ring 68 is now moved to a 
position surrounding the shaping unit S, 
and the diaphragm 13 inflated to shape the 
65 carcass into contact with the breaker and 



tread arsemtly. The remaining operations to 
produce the finished tyre are performed in a 
similar manner to that described above in 
relauon to Figures 5a, 5b:, 5c, 5d, 5e and 5/. 

Although in the apparatus described the 70 
bead suppordng members are movable to- 
gedier or apart by means of fluid pressure^ 
equivalent mechanical means for moving the 
membsrs togetlier cr apart by equal amounts 
may be sub&tuuted, such as a shaft passing 75 
axially through the suppordng members and 
havmg right- and left-hand screw threads for 
engagement with corresponding ^crew-threaded 
holes in the end plates carryino- the 
nippordng members, the end ''plates 80 
being prevented from rotating by a fixed 
shaft or shafts parallel to the axis of the 
shaping ujiit and passing slidably through ap^- 
lures in the end plates. 

Although an auxiliary carrying ring having 85 
pneumauc means for gripping a breaker is 
used m the apparatus described, a rigid seg- 
mented ring may be used either in association 
with the carrying ring described or with an 
axially movable jig for positioning the ring 90 
accurately with respect to a tyre carcass sup- 
ported on the shaping unit. 

In this instnnce, the breaker would norm- 
aUy be built up inside the ring, the ring placed 
on the jig and the carcass shaped into contact 95 
with the breaker. A tread would then be 
fitted to the carcass and breaker assembly on 
the shaping unit. 



WHAT WE CLAIM IS:_ 
1. A method for assembling and shaping 100 
a pneumatic tyre comprising moimting a cylin- 
drical tyre carcass on an inflatable shaping 
unit having a pair of bead supporting mem- 
bers and means for moving said members to- 
wards or away from one anodier by equal 105 
amounts in relation to the mid-circumferential 
plane of symmetry of the shaping unit, secur- 
ing a breaker or a tread or both to an annular 
carrying means, relatively axially moving the 
annular carrying means suppordng the breaker 110 
or tread or both and the shaping unit so that 
uie carrying means and the shaping unit are 
disposed with the carrying means coaxially 
surrounding the shaping unit with the carcass 
and breaker or tread or both symmetrically 115 
disposed m relation to one another, and inflat- 
ing the shaping unit to shape the carcass 
into the breaker or the tread or both. 

2. A method for assembling and shapin<»^ 
a pneumatic tyre comprising mounting a cylin- 120 
dncal tyre cai-cass on an inflatable shapin<^ 
umt havmg a pair of bead supporting mem- 
bers and me^ns for moving said membors 
towards or awa> from one another by equal 
amounts m relation to the mid-circumferen- 125 
tial plane of symmetry of the shaping unit, 
placing a breaker or a tread or both on a 
collapsible drum disposed coaxiaUy relative 
to the shaping unit, locating an annular carry- 
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ing means coaxially mth the drum and the 
former, relatively axially moving the annular 
carrying means and the drum so that die 
carrying means and the drum are symmetric- 

5 ally disposed in rdaiion to one ano±er with 
the carrying means coaxially surrounding the 
drum, securing the breaker or the tread or 
both to the cair5dng means by gripping means 
thereon, collapsing the drum and relatively 

10 axially moving the carrjrog means supporting 
the breaker or tread or both and the shaping 
unit so that the carrying means and the 
shaping unit are disposed with the carrying 
means coaxially surrounding the shaping unit 

15 with the carcass and brealcer or tread or both 
symmetrically disposed in relation to one 
another, and inflating the shaping unit to 
shape the carcass into the breaker or the tread 
or both. 

20 3. A method according to Claim 2 for 
assembling and shaping a pneumatic tyre hav- 
ing a breaker comprising a layer of cords 
disposed at i high angle uo the mid-circum- 
ferential hne of the breaker and having an 

25 additional layer or layers comprising cords 
disposed respectively at a low angle or at 
low angles with respect to the mid-circum- 
ferential line of the breaker, comprising plac- 
ing the layer of chords having a high angle 

30 with respect to the mid-circumferential line 
of the breaker on the drum, said drum being 
in a collapsed state, expanding the drum and 
subsequently adding the additional layer or 
layers, . 

35 4. Apparatus for assembling and shapmg a 
pneumatic tyre comprising an inflatable shap- 
ing unit, for supporting and shaping a cylin- 
drical tj^e carcass, havmg a pair of bead sup- 
porting members and means for moving said 

40 members towards and away from one another 
by equal amounts in relation to the mid- 
drcumforential plane of symmetry of the 
shaping unit, and a carrying means, said carry- 
ing means and shaping unit being relatively 

45 movable axially in relation to one another 
to move a breaker or tread or both secured 
within the carrying means in the form of a 
single annulus, into a position in which the 
breaker or tread or both is synmietrically dis- 

50 posed in relation to a carcass supported by 
the shaping unit. 

5. Apparatus for assembling and shaping a 
pneumatic tyre comprising an inflatable shap- 
ing unit, for supporting and shaping a cyhn- 

55 drical tyre carcass, a collapsible drum dis- 
posed coaxially with the inflatable shaping unit 
for supporting a breaker a breaker or a tread 
or both, a carrying means for carrying a 
breaker or a tread or both in the form of a 

60 single annulus relatively axially movable in 
relation to the collapsible drum and the shap- 
ing unit between a position in whidi is co- 
axially surrounds and is symmetrically posi- 
tioned in relation to the drum and a position 

65 in which it coaxially surrounds and is sym- 



metrically disposed in relation to a carcass 
supported by the shaping unit in its deflated 
state, and means for accurately locating the 
said position of the annular carrying means 
relative to ^e shaping unit. 70 

•6. Apparatus according to Claim 5 wherein 
the carrying means comprises a rigid annulus 
having gripping means for supporting a breaker 
or tread or both therein. 

7. Apparatus according to Claim 6 wherein 75 
the rigid annulus is cylindrical in form and 
carries gripping means in the form of an 
inflatable cylindrical diaphragm disposed on 

die inner siuiace of the annulus. 

8. Apparatus according to any Claim 5 80 
to 7 wherein the carrying means is mounted 

on a framework movable axially with respect 
to and between the drum and the shaping 
tmit. 

9. Apparatus according to Qaim 8 wherein 85 
a linkage is provided for moving the carrying 
means, said linkage comprising a pair of 
links, one link being pivotally attached to the 
framework, the other link being pivotally 
attached to a rigid member in a fixed axial 90 
position relative to the drum and to the 
shaping means, and the two links being 
pivotally connected together. 

10. Apparatus according to Claim 9 wherein 
means are provided for adjusting the length 95 
of one of the links. 

11. Apparatus according to any of Claims 
4 to 10 wherein the inflatable shaping unit 
comprises a flexible diaphragm for shaping 

a cylindrical tyre carcass to toroidal shape. 100 

12. Apparatus according to any of Claims 
4 to 10 wherein each of the bead supporting 
members comprises an inflatable annular bag 
for sealing engagement with an associated 
bead of a tyre carcass. 105 

13. Apparatus according to any of Claims 
4 to 12 wherein the means for moving the 
bead supporting members towards and away 
from one another by equal amounts in rela- 
tion to tiie mid-circumferential plane of sym- 110 
metry of the shaping imit comprises a 
hydraulic- means, said members being coupled 
together by means of a pair of axially extend- 
ing racks one attached^to.each member and 

a pinion in engagement with both racks and. 115 
supported in a fixed axial position relative to 
the mid-circximferential plane of symmetry of 
the shaping unit. 

14. A method for assembling and shaping 

a pneumatic tyre . substantially as described 120 
herein. 

15. A method for assembling and shaping 
a pneumatic tyre substantially as described 
herein and illustrated in Figures 5a, 5b, 5c, 

5d, 5e, and 5/ of the accompanying drawings. 125 

16. A method for assembling and shaping 
a pneumatic tyre substantially as described 
herein and illustrated in Figures 6a, €b, 6c, 
6d, 6e, and 6f, of the accompanying drawings. 

17. Apparatus for assembling and shaping 130 
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a pneumatic tyre constructed and arranged 
substantially as described Jierein and shown 
m Figures 1 and 2 of the accompanying 
drawings. 

18. Apparatus for assembling and shaping 
a pneumatic tyre constructed and arranged 
substantially as described herein and shown 
in Figures 1, 2 and 3 of the accompanyinff 
drawings. f j ^ 

19. Apparatus for assembling and shaping 
a pneumatic tyre constructed and arranged 
substantially as described herein and shown 



m Figures 1 and 2, modified to incorporate 
•bead su^Jorts as illustrated in Figure 4, of 
the accompanying drawings. 

20. A pneumatic tyre assembled and shaped 
by a method as claimed in any of Claims 1 
to 3 and 14 to 16. 

21. A pnematic tyre assembled and shaped 
by means of die apparatus as claimed in any 
of Claims 4 to 13 and 17 to 19. • 

C. H. BQWYER, 
Agent for the Applicants. 
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